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Neighborhood environment correlates of
physical activity and sedentary behavior
among Latino adults in Massachusetts
Valerie J. Silfee1*, Milagros C. Rosal1, Meera Sreedhara1, Vilma Lora2 and Stephenie C. Lemon1
Abstract
Background: U.S. Latinos experience high rates of cardio-metabolic diseases and have high rates of physical
inactivity and sedentary behavior. Understanding the environmental factors associated with physical activity and
sedentary behaviors among Latinos could inform future interventions. The purpose of this study is to explore the
neighborhood environment correlates of physical activity and sedentary behavior in a sample of U.S. Latino adults.
Methods: Cross-sectional study of 602 Latino adults in Lawrence, MA. Survey assessments of physical activity,
sedentary behavior, and neighborhood environment were verbally administered. The neighborhood environment
scale assessed violence, safety, aesthetic quality, walkability, availability of healthy foods, social cohesion, and
activities with neighbors.
Results: After controlling forage, gender, education, body mass index (BMI), and smoking status, two variables were
associated with the outcomes of interest. Living in more walkable neighborhoods was associated with an increased
likelihood of engaging in adequate levels of physical activity (>150 min per week, as recommended by the
American College of Sports Medicine (ACSM)) (OR = 1.403, p = .018); and greater frequency of activities with
neighbors was associated with greater sedentary behavior (β = .072, p = .05).
Conclusions: There were different neighborhood environment correlates of physical activity and sedentary
behavior in this Latino community. Focusing on a greater understanding of the distinct social and physical
environmental correlates of physical activity and sedentary behavior may provide important insights for reducing
CVD risk and health disparities among Latinos.
Keywords: Cardiovascular disease, Physical activity, Sedentary behavior, Neighborhood environment, Latino,
Hispanic
Background
Latinos in the United States experience disproportion-
ately high rates of obesity, type 2 diabetes and cardiovas-
cular disease (CVD) [1, 2]. Less than one third (32.6 %)
of White adults are obese compared to 42.5 % of Latino
adults [3]. U.S. Latinos are also two-thirds more likely to
develop type 2 diabetes, with a prevalence rate of 16.9 %
versus 10.2 % among non-Hispanic Whites [4]. Add-
itionally, as of 2013, approximately one-third of adult
U.S. Latino men (33.4 %) and women (30.7 %) aged
20 years and older have CVD [2, 5].
Both sedentary behavior and physical activity have
been consistently identified as important for cardio-
metabolic disease prevention, including lower risk for
obesity, diabetes, CVD, and all-cause mortality [1, 6].
However, currently, 59.8 % of U.S. Latino adults do not
meet the American College of Sports Medicine (ACSM)
recommended guidelines for physical activity (>150 min
per week) [4]. It is also estimated that the general adult
population spends up to 70 % of their waking hours in
sedentary activities such as watching TV, using a com-
puter, sitting at work, and transportation [7–9]. Emer-
ging research also suggests that Latinos also may be
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spending up to 74 % of their waking hours being seden-
tary [10].
Environmental factors such as individuals’ neighbor-
hoods may also increase risk for CVD, as communities
with lower socioeconomic status (SES), such as those in
which U.S. Latinos often live, have higher rates of
morbidity and mortality [11–13]. However, much of the
literature on the influence of the neighborhood environ-
ment on CVD uses U.S. Census Bureau data, limiting
our ability to investigate specific neighborhood attributes
relevant to individual health behaviors such as physical
activity and sedentary behavior [12]. As a result, re-
searchers and public health practitioners need to have
a better understanding of specific aspects of the en-
vironment associated with health behaviors in order
to develop more comprehensive CVD prevention in-
terventions [14].
While studies have found neighborhood characteristics
such as physical activity facilities, walkability (i.e. meas-
ure of how conducive an area is to walking), aesthetics,
and safety are associated with physical activity in the
general population [15–19], the relationship among U.S.
Latinos remains unclear. Two studies among Latina
women and overweight and obese African American and
Latina women found no associations between self-
reported or accelerometer- measured physical activity
and selected neighborhood environmental factors such
as access to physical activity resources (measured via
proximity, availability, and cost), neighborhood safety
from crime, neighborhood cohesion, and the pedestrian
environment (i.e. availability of sidewalks) [20–22].
These studies counter findings in Latina immigrants
which negatively associated physical activity and access
to indoor and outdoor places for exercise, heavy traffic,
speedy drivers, and unattended dogs in the neighbor-
hood [23]. Together, these studies represent a body of
research limited by inconsistent environmental factors,
sole focus on Latina women, and inclusion of other mi-
nority populations; highlighting the need to further
examine the relationship between physical activity and
factors of the neighborhood environment where U.S.
Latinos live.
Several studies have examined the relationship be-
tween sedentary behavior and neighborhood environ-
ment. A recent review, of studies among primarily with
white populations, has reported mixed results between
neighborhood environment variables and selected seden-
tary behaviors/sedentary time [24]. Sedentary activities
such as TV viewing and more time spent sitting in a car
have been associated with lower levels of neighborhood
walkability [25]. However, living in medium-and high-
walkable areas was associated with less TV watching in a
sample of Australian women [26]. Finally, although
driving longer distances has been related to living in
low-walkable suburban neighborhoods [27], neighbor-
hood walkability was associated with higher levels of
sedentary time among Belgian adults [28]. To our know-
ledge, only one study [29] has examined the relationship
between neighborhood environment and sedentary be-
havior and in Latinos; positively associating neighbor-
hood attractiveness and safety with more time sitting in
a car, but not overall sedentary time [22, 29].
These uncertain associations between neighborhood
environment factors and sedentary behavior and physical
activity warrant further investigation, particularly among
U.S. Latinos, a population with considerable CVD risk.
Having a greater understanding of the association be-
tween neighborhood environment attributes and physical
activity and sedentary behaviors may provide insights for
public health interventions seeking to reduce CVD risk
and health disparities. Additionally, given the differences
between physical activity and sedentariness [9], it is likely
that these behaviors have unique sets of environmental
determinants [25]. Therefore, the purpose of this study
was to explore the association between selected neighbor-
hood environment factors and physical activity and seden-
tary behavior in a sample of Latino adults.
Methods
Study design
This is a cross-sectional analysis of the Lawrence Health
and Well Being Study of Latino adults in the city of
Lawrence, Massachusetts. Participants were patients at
the Greater Lawrence Family Health Center (GLFHC), a
federally qualified community health center that sees an
estimated 80–85 % of the Lawrence area Latino popula-
tion. Proportional sampling within specified age (21–34,
35–54, 55–85) and gender strata, using electronic pa-
tient records, randomly selected potential research par-
ticipants who met inclusion and exclusion criteria.
Inclusion criteria included, being of Latino or Hispanic
ethnicity, Spanish or English speaking, and between 21
and 85 years of age. Ethnicity was self-reported, and
we included individuals who perceived themselves at
Hispanic or Latinos. Of note, a majority of the sample
(73.4 %) reported being of Dominican ethnicity. Individ-
uals were excluded if they were unable or unwilling to give
informed consent, planned to move out of the area within
the original study period, had cognitive impairments that
precluded participation (i.e. answering verbally adminis-
tered questions), and/or had a life expectancy of less than
5 years, as determined by their primary care provider
(PCP). Letters signed by the chief medical officer that in-
cluded a description of the study (in Spanish and English)
were sent to eligible participants. The letters stated that a
study coordinator would call patients to provide additional
information about the study, assess eligibility, and inquire
about interest in participating. A toll-free number was
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provided for patients to call if they did not wish to partici-
pate. Bilingual/bicultural coordinators contacted patients
and patients who were interested and eligible were invited
to participate. Each individual assessment took place at a
community site with easy access to participants (the
Lawrence Senior center), were administered verbally by
trained staff, and lasted approximately 2.5–3 h.
Measures
Demographic characteristics
Individuals self-reported their gender, age, employment,
education, and smoking status. Smoking status was
assessed by asking individuals if they currently smoke
every day, some days, or not at all. BMI was calculated
from height and weight measured by study staff.
Physical activity
Physical activity was measured using the Women’s
Health Initiative (WHI) Brief Physical Activity Question-
naire [30]. This 9-item multiple choice questionnaire
assessed leisure-time walking as well as mild, moderate,
and vigorous physical activity. For each activity category,
individuals were asked to report frequency (“How many
days of the week do you usually do mild exercise?”) and
duration (“When you exercise like this, how long do you
do it for?”). Frequency was assessed with a 5-point scale
ranging from “never” to “7 + times” per week for walk-
ing, and ranging from “1 day” to “5 or more days” for
mild, moderate, and vigorous exercise. Duration was
assessed on a 4-point scale ranging from “less than
20 min” to “1 h or more”. Physical activity per week
was obtained by multiplying frequency and duration
multiple choice categories. Categories with a range
(i.e. 20–39 min) were recoded to their midpoint values
[30]. Due to the high proportion of individuals participat-
ing in 0 min of physical activity per week, the data was
further coded to categorize individuals as engaging in
0 min of physical activity per week (inactive), >0–150 min
of physical activity per week (not meeting guidelines),
or >150 min per week (meeting guidelines). This ques-
tionnaire has been validated with adequate sensitivity and
measurement bias compared to widely accepted physical
activity measures [30].
Sedentary behavior
Sedentary behavior was assessed via The Sedentary Be-
havior Questionnaire [31]. Using this 22-item measure,
individuals reported the amount of time they spent en-
gaging in a set of sedentary behaviors on a scale 0 (none)
to 9 (6 or more hours). Sedentary behaviors include sit-
ting while: watching television, playing computer/video
games, using the computer or Internet, listening to
music, talking on the phone, doing paperwork or office
work, reading, playing a musical instrument, doing arts
and crafts, and driving or riding in a car, bus, or train.
We modified the original scale to add additional seden-
tary activities: computer time and texting while sitting.
For each behavior, individuals report average duration
per day on weekdays and weekend days separately. Total
sedentary time was calculated by converting scale ratings
to number of hours. Weekday hours were multiplied by
5, weekend hours were multiplied by 2, and sums for
total hours/week were averaged across 7 days. This
questionnaire has a high intraclass correlation via test-
retest reliability, and has modest associations with ob-
jective measures of sitting [31].
Environment
The Mujahid Neighborhood Health Questionnaire mea-
sured seven social and physical neighborhood environ-
ment features that may be associated with CVD risk,
namely violence, safety, aesthetic quality, walking envir-
onment, availability of healthy foods, social cohesion,
and activities with neighbors [11]. For safety, aesthetic
quality, walking environment, availability of healthy
foods, and social cohesion, responses were given on a 5-
point Likert scale ranging from “strongly disagree” to
“strongly agree”. Scales for violence and activities with
neighbors ranged from 1 (often) to 4 (never). Scores
were estimated by averaging all items within the scale.
Scores were reversed in order to improve clarity of inter-
pretation so that higher scores suggested higher neigh-
borhood violence, safety, aesthetic quality, walkability,
available healthy foods, social cohesion, and activities
with neighbors.. This has shown to be a valid and re-
liable measure, with Cronbach’s alphas ranging from
0.73 to 0.83 and test-retest reliabilities of 0.6 to 0.88,
and reliabilities of greater than 0.64 and 0.78 for ob-
jectively measured census tracts and census clusters,
respectively [11].
Statistical analysis
SPSS IBM Statistics (version 23) software was used for
data analysis. Means, standard deviations, and frequen-
cies were calculated for demographic variables as well as
neighborhood variables, physical activity, and sedentary
behavior. Multinomial logistic regression assessed the
association of perceived neighborhood violence, safety,
aesthetic quality, walking environment, availability of
healthy foods, social cohesion, and activities with neigh-
bors with level of physical activity engagement. Multiple
linear regression models evaluated the extent to which
perceived neighborhood violence, safety, aesthetic qual-
ity, walking environment, availability of healthy foods,
social cohesion, and activities with neighbors were asso-
ciated with total time spent in sedentary behavior.
Perceived neighborhood variables were examined separ-
ately due to collinearity between subscales, as suggested
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by the survey developers [32]. Each perceived neighbor-
hood variables was entered first into an unadjusted
model for each outcome, and then a model adjusted for
age, gender, BMI, education level, and smoking.
Results
Sample characteristics
A total of 602 Latino adults participated in this study.
Demographic characteristics for the study participants
are presented in Table 1. The mean age was 46.64 years
(SD = 15.45) and mean BMI was 29.79 kg/m2 (SD = 5.97).
Half (51.2 %) of the sample was female, over half (59.3 %)
was employed, a majority were married or living with a
partner (57.1 %), and almost one-third had at least come
college (17.8 %) or a college degree (11.1 %). Less than half
(41.7 %) met the physical activity guidelines of at least
150 min per week and 39.9 % of the sample participated
in 0 min of physical activity per week. Participants en-
gaged in an average 7.32 h of sedentary time per day
(SD = 4.8). Means and standard deviations for neighbor-
hood environment attributes are presented in Table 2.
Values were calculated as averages from the given sub-
scales and either scaled from 1 to 4 or 1 to 5.
Neighborhood environment and physical activity
Table 3 presents the results of the series of multinomial
logistic regression models evaluating the associations be-
tween neighborhood characteristics, including perceived
neighborhood violence, safety, aesthetic quality, walking
environment, availability of healthy foods, social cohesion
and activities with neighbors, and physical activity. In the
unadjusted analyses, individuals who perceived their
neighborhood as more walkable (OR = 1.445, p = .007)
and to have higher availability of healthy foods (OR =
1.201, p = .033) were more likely to engage in more than
150 min of physical activity per week. After controlling for
demographic factors, perceived neighborhood walkability
also remained significantly associated with engaging
in >150 min per week of physical activity (OR = 1.403,
p = .018). Perceived availability of healthy foods was
not associated with meeting physical activity guide-
lines (> 150 min per week) after adjusting for demo-
graphic variables.
The environment and sedentary behavior
Table 4 presents the results of the multiple linear regres-
sion models examining the association between neigh-
borhood characteristics, namely perceived neighborhood
violence, safety, aesthetic quality, walking environment,
availability of healthy foods, social cohesion, and activ-
ities with neighbors and sedentary behavior. In the un-
adjusted analyses, perceived neighborhood violence (β
= .115, p = .005), safety (β = -.093, p = .023), and aesthetic
Table 1 Demographic characteristics of participants in the
Lawrence Health and Well-being Study, 2011–2013
Variable Mean SD
Age 46.64 15.45
BMI 29.79 5.97
Sedentary time (hours/day) 7.32 4.80
Variable n Frequency (%)
Gender
Male 294 48.8
Female 308 51.2
Employment
Employed 357 59.3
Unemployed 99 16.4
Retired 57 9.5
Disabled 56 9.3
Other 31 5.1
Education
< High School 252 41.9
< High School, w/vocational
training
56 9.3
High school graduate 67 11.1
High school graduate, w/vocational
training
53 8.8
Some college 107 17.8
College degree or Post-Graduate 67 11.1
Marital Status
Single (never married) 119 19.8
Married or Living with partner 344 57.1
Previously married (separated,
divorced, widowed)
139 23.1
Physical Activity
No Activity 240 39.9
> 0 and <150 min per Week 111 18.4
> 150 min per Week 251 41.7
Table 2 Means and standard deviations for Neighborhood
Environmental Attributes in the Lawrence Health and Well-
being Study, 2011–2013
Neighborhood attribute Mean SD
Violencea 1.52 0.69
Safetyb 3.23 0.93
Aesthetic qualityb 3.40 0.83
Walkabilityb 3.63 0.68
Availability of healthy foodsb 3.15 1.06
Social cohesionb 3.16 0.81
Activities with neighborsa 2.11 0.88
Note: aScored on a scale from 1 to 4
bScored on a scale from 1 to 5
Higher scored indicate higher violence, safety, aesthetic quality, walkability,
availability of healthy foods, social cohesion, activities with neighbors
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quality (β = -.144, p < .001) were associated with seden-
tary behavior. There were no associations between per-
ceived walking environment, availability of healthy
foods, social cohesion, or activities with neighbors and
sedentary behavior in the unadjusted analysis. However,
after controlling for demographic factors (i.e. age, gen-
der, BMI, smoking), activities with neighbors (β = .072,
p = .05) was associated with sedentary behavior. The
association between neighborhood violence and aes-
thetic quality with sedentary behavior was no longer
significant after adjusting for demographic variables.
Discussion
In this sample of predominantly low SES Latinos in the
northeastern United States, engaging in the recom-
mended levels of physical activity (>150 min per week)
Table 3 Unadjusted and Adjusted Multinomial Regression Models Examining the Associations between Neighborhood
Characteristics and Physical Activity Levels in the Lawrence Health and Well-being Study, 2011–2013
Model 1 Model 2
95 % C.I. 95 % C.I.
Physical activity level OR Lower Upper OR Lower Upper
>0 and <150 min per Week
Violence 1.035 0.741 1.446 1.080 0.761 1.533
Safety 0.975 0.766 1.240 0.999 0.817 1.222
Aesthetic Quality 0.962 0.733 1.263 0.867 0.647 1.161
Walking Environment 1.024 0.737 1.422 0.948 0.669 1.344
Availability of Healthy Foods 1.039 0.840 1.284 1.037 0.832 1.291
Social Cohesion 1.120 0.848 1.479 1.003 0.747 1.346
Activities with Neighbors 1.154 0.893 1.492 1.016 0.827 1.401
>150 min Per Week
Violence 1.178 0.910 1.524 1.128 0.857 1.483
Safety 1.016 0.840 1.229 0.931 0.719 1.204
Aesthetic Quality 0.970 0.782 1.203 0.949 0.753 1.196
Walking Environment 1.445** 1.106 1.888 1.403* 1.061 1.857
Availability of Healthy Foods 1.201* 1.015 1.422 1.150 0.965 1.369
Social Cohesion 1.106 0.890 1.375 1.062 0.839 1.345
Activities with Neighbors 1.159 0.946 1.420 1.140 0.921 1.411
Note. The reference category is: No Activity
Model 1 is unadjusted
Model 2 is adjusted for age, gender, education level, BMI, and smoking status
*p < .05
**p < .01
Table 4 Unadjusted and Adjusted Linear Regression Models Examining the Associations between Neighborhood Characteristics and
Sedentary Behavior in the Lawrence Health and Well-being Study, 2011–2013
Model 1 Model 2
Neighborhood characteristic B SE β p B SE β p
Violence 0.792 0.282 .115b 0.005 0.399 0.265 0.052 0.133
Safety −0.478 0.211 −0.093a 0.023 −0.231 0.199 −0.044 0.247
Aesthetic Quality −0.835 0.237 -.144b < .001 −0.334 0.226 −0.057 0.14
Walking Environment −0.500 0.29 −0.071 0.085 −0.271 0.270 −0.038 0.317
Availability of Healthy Foods −0.080 1.86 −0.018 0.667 −0.086 1.72 −0.019 0.618
Social Cohesion −0.326 0.241 −0.055 0.177 0.210 0.232 0.035 0.367
Activities with Neighbors 0.183 0.224 0.034 0.413 0.397 0.208 0.072a 0.05
Note: B indicates unstandardized coefficient, β indicates standardized coefficient
Model 1 is unadjusted
Model 2 is adjusted for age, gender, education level, BMI, and smoking status
aSignificant at .05 Level
bSignificant at .01 Level
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was associated with neighborhood walkability. Latinos
who lived in more walkable neighborhoods were more
likely to meet physical activity guidelines. Conversely,
physical features (i.e., walkability, aesthetic quality, and
safety) of the neighborhood environment were not re-
lated to sedentary behavior in this sample, and sedentary
behavior was related to greater engagement in activities
with neighbors.
According to frameworks such as social cognitive the-
ory and the social ecological model, behavior has mul-
tiple levels of influence including individual, physical
and social environment, and organizational levels [33, 34].
As such, individual behaviors are influenced by and also
influence the physical or social context in which the be-
havior takes place [13, 33]. Our study results suggest that
environmental influences are behavior-specific and, thus,
neighborhood-based interventions for increasing physical
activity and reducing sedentary behavior may require dif-
ferent intervention targets.
Our findings are consistent with studies conducted
with other populations in the U.S. and abroad that have
found neighborhood walkability to be positively associ-
ated with physical activity [17–19]. Previous studies of
Latinos included only Latina women, thus this study is
novel in that it includes a more representative sample of
Latino adults. Because this population is at higher risk
for diseases preventable by regular physical activity, a
better understanding of the environmental correlates of
physical activity is critical. For example, Latina women
have reported safety, heavy traffic, and poor access to
places to exercise as barriers to physical activity [23, 35].
Suggestions to improve the neighborhood walkability
could include improvement of sidewalks and ensuring
that neighborhoods have safe places for residents to walk
[23]. By incorporating the physical environment for
promoting healthy behaviors, researchers and public
health practitioners may be able to create more effective
interventions.
To our knowledge, this was the first study evaluating
the relationship between selected neighborhood environ-
ment characteristics and sedentary behavior in a sample
of male and female Latino adults. An important finding
of this study was the lack of relationship between char-
acteristics of the physical environment and sedentary be-
havior. This is consistent with a review that concluded
that, in contrast with its association with physical activ-
ity, physical features of the neighborhood environment
may be unrelated to sedentary behavior [24]. Our find-
ings do suggests that, given the relationship between
sedentary behavior and activities with neighbors, add-
itional research is needed among Latinos to examine
how the social environment may influence sedentary be-
havior. The negative direction of the association between
activities with neighbors and sedentary behavior suggests
that these social relationships may center on sedentary
behaviors. These activities might include sitting while
eating dinner, watching television, or simply hanging
out. Latinos often come from a collectivist culture where
family and social ties are important and common, thus it
may be that intervening within these well-established so-
cial networks may be effective for reducing sedentary time
of individuals as well as their family and social network. It
may also be critical to further investigate the culturally-
specific nature of different social engagements in order to
further understand social norms within networks when
evaluating the ability of social neighborhood attributes to
reduce sedentary behavior. For, developing interventions
that promote culturally-acceptable social engagements
that collectively reduce sedentary behavior may be an ef-
fective strategy for sedentary behavior change.
A limitation of this study was the cross-sectional de-
sign. Future longitudinal research studies are needed to
gain additional insight into the long-term and causal ef-
fects of neighborhood environments on physical activity
and sedentary behaviors of Latinos. Another limitation
of this study was the self-report nature of our measures.
Measures of the neighborhood environment based on
self-report represent perceptions that may or may not
fully reflect the reality of people’s neighborhoods. How-
ever, the self-report measure used in this study has dem-
onstrated neighborhood reliabilities ranging from 0.76 to
0.88 for neighborhoods defined as census tracts [11],
which we believe attenuates this limitation. Furthermore,
self-report measures of behavior present biases that
over- or under-estimate true physical activity levels or
sedentary behavior [36] due to variations in participant
recall and interpretation of questions [36]. Additionally,
we incorporated a physical activity questionnaire that
has been only validated in women [30]. However, we be-
lieve that this concern is minimized, as the Women’s
Health Initiative (WHI) physical activity questionnaire
has been validated against a similar self-report measure,
the 7-day Physical Activity Recall (PAR), as well as accel-
erometers [30, 37]. Furthermore, studies examining
these other self-report measures and accelerometers
have found no differences in validity by gender [38, 39].
Finally, the study sampling procedures sought to facili-
tate recruitment of a representative sample of U.S.
Latino adults living in the Lawrence, MA area, and most
of whom are of Caribbean origin, and thus findings may
not be generalizable to other Latino groups.
This study also had several strengths. First, this was
the first study examining characteristics of the neighbor-
hood environment associated with physical activity and
sedentary behavior in a sample of both male and female
Latino adults. Another strength of this study was that
we evaluated, separately, physical activity and sedentary
behavior. Previous research has often characterized
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sedentariness as engaging in less than the recommended
amount of physical activity per day [9, 40]. Research is
now suggesting that physical activity and high sedentari-
ness can co-exist, and each should be viewed as a unique
set of behaviors with unique determinants [9]. Finally,
this study examined distinct aspects of the neighborhood
environment, namely social and physical environmental
factors. By identifying social aspects of the neighborhood
environment, this study contributes to the existing sci-
entific understanding of the impact of social networks
on behavior.
Conclusion
Both social and physical neighborhood environment fac-
tors may influence physical activity and sedentary behav-
ior among Latino adults [34]. Focusing on a greater
understanding of the distinct social and physical envir-
onmental correlates of physical activity and sedentary
behavior, both linked to CVD risk, may provide import-
ant insights for reducing CVD risk and health disparities
among Latinos, a population with high CVD risk. This
study was novel in that we examined differences in
neighborhood environment factors associated with phys-
ical activity and sedentary behavior among Latinos.
Future research establishing longitudinal and causal rela-
tionships between selected neighborhood environmental
characteristics and both physical activity and sedentary
behavior will aid in understanding the acute and long-
term effects of neighborhoods on health behavior and
disease risk in at-risk populations such as Latinos. Such
data are critical for the development of targeted public
health interventions that effectively reduce CVD risk
among Latinos.
Acknowledgements
We acknowledge the contributions of our community partners and
organizations who made this research possible: the City of Lawrence Mayor’s
Health Task Force, the Lawrence Senior Center (Martha Velez, Martha Cruz,
and Angelina García), the YWCA of Greater Lawrence (Esther Alburquerque),
the Greater Lawrence Family Health Center (Dean Cleghorn, Ph.D., Carlos
Cappas-Ortíz, Jeffrey Geller, MD, Mary Kay, MD, and Donna Rivera, MSW) and
our University of Massachusetts Medical School colleagues (Ira Ockene, MD
and Lisa Fortuna, MD), students (Kate Pellegrini and Jessica Long) and staff
(Karen Ronayne, Chris Frisard, MS and Dane Netherton, PhD).
Funding
This research was generously supported through grants from the National
Institute of Mental Health (R01 MH085653), National Heart, Lung and Blood
Institute Training Grant 1T32HL120823-01, the Centers for Disease Control
and Prevention (U48 DP005031-01), and the National Institute of Minority
Health and Health Disparities (1 P60 MD006912-02).
Availability of data and materials
We have elected not to make the data publicly available. This is because the
data for this study was collected under a community-based participatory
research model in which a range of community stakeholders have equal
decision-making authority with the research team around data access and
research question development and interpretation. Thus, any requests for
data access would need to go through the same approval process that our
research team is required to undergo, making public access infeasible.
Authors’ contributions
VS drafted the manuscript and performed the statistical analysis. MR and SL
conceived the study and participated in its design and coordination. MS
helped draft the manuscript. VL reviewed the manuscript. All authors read an
approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Not applicable.
Ethics approval and consent to participate
This research was approved by the ethics committee, the Institutional
Review Board (IRB), at the University of Massachusetts Medical School. The
IRB docket number is H-14144. All participants provided informed consent to
participate in the study.
Author details
1Division of Preventive and Behavioral Medicine, Department of Medicine,
University of Massachusetts Medical School, 55 Lake Avenue North,
Worcester, MA 01655, USA. 2City of Lawrence Mayor’s Health Task Force and
YWCA of Greater Lawrence, Lawrence MA, USA.
Received: 10 March 2016 Accepted: 8 September 2016
References
1. Blair SN, et al. Influences of cardiorespiratory fitness and other precursors on
cardiovascular disease and all-cause mortality in men and women. Jama.
1996;276(3):205–10.
2. Mozaffarian D, et al. Heart disease and stroke statistics-2015 update: a report
from the american heart association. Circulation. 2015;131(4):e29.
3. Wang Y, Beydoun MA. The obesity epidemic in the United States—gender,
age, socioeconomic, racial/ethnic, and geographic characteristics: a systematic
review and meta-regression analysis. Epidemiol Rev. 2007;29(1):6–28.
4. Diabetes Among Hispanics: All Are Not Equal 2014 [cited 2016 February 5];
Available from: http://www.diabetes.org/newsroom/press-releases/2014/
diabetes-among-hispanics-all-are-not-equal.html?referrer=https://www.
google.com/.
5. Obesity Prevention in Latino Communities. Special Report: Racial and Ethnic
Disparities in Obesity 2014 [cited 2015 October 23]; Available from:
http://www.stateofobesity.org/disparities/latinos/.
6. Healy GN, et al. Sedentary time and cardio-metabolic biomarkers in US
adults: NHANES 2003-06. Eur Heart J. 2011;32(5):590–7.
7. Proper KI, et al. Sedentary behaviors and health outcomes among adults: a
systematic review of prospective studies. Am J Prev Med. 2011;40(2):174–82.
8. Dunstan D, et al. Television viewing time and mortality the australian diabetes,
obesity and lifestyle study (AusDiab). Circulation. 2010;121(3):384–91.
9. Owen N, et al. Too much sitting: the population-health science of sedentary
behavior. Exerc Sport Sci Rev. 2010;38(3):105.
10. Qi Q, et al. Sedentary Behavior and Cardiometabolic Risk Factors Among US
Hispanic/Latino Adults: The Hispanic Community Health Study/Study of
Latinos (HCHS/SOL). Circulation. 2015;131 Suppl 1:A36.
11. Mujahid MS, et al. Assessing the measurement properties of neighborhood
scales: from psychometrics to ecometrics. Am J Epidemiol. 2007;165(8):858–67.
12. Echeverria MSE, Diez-Roux AV, Link BG. Reliability of self-reported
neighborhood characteristics. J Urban Health. 2004;81(4):682–701.
13. Roux AVD. Residential environments and cardiovascular risk. J Urban Health.
2003;80(4):569–89.
14. McAlister AL, Perry CL, Parcel GS. How individuals, environments, and health
behaviors interact: social cognitive theory. In: Viswanath K, editor. Health
behavior and health education: theory, research, and practice. San
Francisco: John Wiley & Sons, Inc; 2008. p. 170–88.
15. Davison KK, Lawson CT. Do attributes in the physical environment influence
children’s physical activity? A review of the literature. Int J Behav Nutr Phys
Act. 2006;3(1):19.
16. Bauman AE, et al. Correlates of physical activity: why are some people
physically active and others not? Lancet. 2012;380(9838):258–71.
Silfee et al. BMC Public Health  (2016) 16:966 Page 7 of 8
17. Wang Y, et al. A review on the effects of physical built environment
attributes on enhancing walking and cycling activity levels within residential
neighborhoods. Cities. 2016;50:1–15.
18. Brownson RC, et al. Environmental and policy determinants of physical
activity in the United States. Am J Public Health. 2001;91(12):1995–2003.
19. Moudon AV, et al. Operational definitions of walkable neighborhood:
theoretical and empirical insights. J Phys Act Health. 2006;3:S99.
20. Voorhees CC, Young DR. Personal, social, and physical environmental
correlates of physical activity levels in urban Latinas. Am J Prev Med. 2003;
25(3):61–8.
21. Mama SK, et al. Individual, social and environmental correlates of physical
activity in overweight and obese African American and Hispanic women: A
structural equation model analysis. Preventive Med Report. 2015;2:57–64.
22. Lee RE, et al. Multiple measures of physical activity, dietary habits and
weight status in African American and Hispanic or Latina Women. J
Community Health. 2011;36(6):1011–23.
23. Evenson KR, et al. Personal, social, and environmental correlates of physical
activity in North Carolina Latina immigrants. Am J Prev Med. 2003;25(3):77–85.
24. Koohsari MJ, et al. Neighborhood environmental attributes and adults’
sedentary behaviors: Review and research agenda. Prev Med. 2015;77:141–9.
25. Owen N, et al. Adults’ sedentary behavior determinants and interventions.
Am J Prev Med. 2011;41(2):189–96.
26. Sugiyama T, et al. Neighborhood Walkability and TV Viewing Time Among
Australian Adults. Am J Prev Med. 2007;33(6):444–9.
27. Frank LD, et al. Stepping towards causation: do built environments or
neighborhood and travel preferences explain physical activity, driving, and
obesity? Soc Sci Med. 2007;65(9):1898–914.
28. Van Dyck D, et al. Neighborhood walkability and sedentary time in Belgian
adults. Am J Prev Med. 2010;39(1):25–32.
29. Lee RE, Mama SK, Adamus-Leach HJ. Neighborhood street scale elements,
sedentary time and cardiometabolic risk factors in inactive ethnic minority
women. PLoS One. 2012;7(12):e51081.
30. Johnson-Kozlow M, et al. Validation of the WHI brief physical activity
questionnaire among women diagnosed with breast cancer. Am J Health
Behav. 2007;31(2):193–202.
31. Rosenberg DE, et al. Reliability and validity of the Sedentary Behavior
Questionnaire (SBQ) for adults. J Phys Act Health. 2010;7(6):697–705.
32. Unger E, et al. Association of neighborhood characteristics with
cardiovascular health in the Multi-Ethnic Study of Atherosclerosis.
Circulation. 2014;7(4):524–31.
33. Bandura, A. Social foundations of thought and action: A social cognitive
theory. Englewood Cliffs: Prentice-Hall, Inc; 1986.
34. Sallis JF, Bauman A, Pratt M. Environmental and policy interventions to
promote physical activity. Am J Prev Med. 1998;15(4):379–97.
35. Eyler AA, et al. Physical activity and minority women: a qualitative study.
Health Educ Behav. 1998;25(5):640–52.
36. Welk GJ. Physical activity assessments for health-related research.
Champaign: Human Kinetics; 2002.
37. Pettee GK, et al. Evaluation of physical activity measures used in middle-
aged women. Med Sci Sports Exerc. 2009;41(7):1403–12.
38. Hayden-Wade HA, et al. Validation of the telephone and in-person interview
versions of the 7-day PAR. Med Sci Sports Exerc. 2003;35(5):801–9.
39. Timperio A, Salmon J, Crawford D. Validity and reliability of a physical
activity recall instrument among overweight and non-overweight men and
women. J Sci Med Sport. 2003;6(4):477–91.
40. Hamilton MT, et al. Too little exercise and too much sitting: inactivity
physiology and the need for new recommendations on sedentary behavior.
Curr Cardiovasc Risk Report. 2008;2(4):292–8.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Silfee et al. BMC Public Health  (2016) 16:966 Page 8 of 8
